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JP-2001-154211E 

[Title of the Invention] LIQUID CRYSTAL PANEL AND ITS 

MANUFACTURING METHOD 
[Abstract] 

[Object] To improve productivity of a step of injecting a 
liquid crystal and to reduce the quantity of the liquid 
crystal to be used in the step of injecting the liquid 
crystal . 

[Solving Means] A liquid crystal injection port 18 and a 
discharge port are provided on the outer circumferential 
part of a liquid crystal panel 10. Besides , in front of the 
liquid crystal injection port 18, a liquid crystal receiver 
15 for storing the liquid crystal 85 is provided. The 
liquid crystal 85 is supplied to the liquid crystal receiver 
15 provided on the liquid crystal injection port 18 through 
a liquid crystal dripping device 84. Simultaneously, the 
inside of the empty liquid crystal panel 10 is vacuum- sucked 
with a pump 80 through the discharge port. 

[Claims] 

[Claim 1] A liquid crystal panel in which a liquid 
crystal is filled between the opposite surfaces of two 
substrates, comprising: 

at least one discharge port for connecting spacing between 
the two substrates with the outside; 
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at least one liquid crystal receiver for storing the 
liquid crystal to a location higher than the opposite 
surfaces of the two substrates; and 

a liquid crystal injection port for connecting the liquid 
crystal receiver with the spacing between the two substrates 
under a liquid surface stored in the liquid crystal receiver. 

[Claim 2] The liquid crystal panel according to Claim 1, 
wherein the discharge port, the liquid crystal injection 
port, and the liquid crystal receiver are formed at the 
corner part of the two substrates. 

[Claim 3] A method for manufacturing the liquid crystal 
panel in which a liquid crystal is filled according to Claim 
1 or 2, comprising: 

a first step of injecting the liquid crystal which is 
stored in the liquid crystal receiver in the liquid crystal 
panel discharged by the discharge port; and 

a second step of sealing the discharge port and the liquid 
crystal injection port of the liquid crystal panel in which 
the liquid crystal is injected. 

[Claim 4] The method according to Claim 3, wherein, in 
the first step, the liquid crystal panel is pressurized. 

[Claim 5] A liquid crystal display comprising the liquid 
crystal panel according to Claim 1 or 2 . 
[Detailed Description of the Invention] 
[0001] 
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[Technical Field of the Invention] 

The present invention relates to a liquid crystal panel 
and its manufacturing method. 
[0002] 

[Description of the Related Art] 

As a method for injecting a liquid crystal into an 

empty liquid crystal panel, there are a method disclosed in 

Japanese Unexamined Patent Application Publication No. 10- 

115831 and a method disclosed in Japanese Unexamined Patent 

Application Publication No. 9-274193. In the former method 

(hereinafter, referred to as a first liquid crystal 

injecting method) , a liquid crystal is injected into the 

empty liquid crystal panel having an injection port. 

Concretely, the injection port of the empty liquid crystal 

panel is immersed in a liquid crystal in a liquid crystal 

container in a vacuum chamber which is vaccumized, and then 

the inside of the vacuum chamber is returned to an 

atmospheric pressure. According to this method, the liquid 

crystal in the liquid crystal container is injected into the 

panel through the injection port by the capillary phenomenon 

of the liquid crystal panel and the pressure difference 

between the inside and the outside of the liquid crystal 

panel. On the other hand, in the latter method (hereinafter, 

referred to as a second liquid crystal injecting method) , a 

liquid crystal is injected into a liquid crystal panel 
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having an injection port and a discharge port. Concretely, 
the liquid crystal is pressed and supplied to the injection 
port of the liquid crystal panel while the inside of the 
liquid crystal panel is vacuum-sucked through the discharge 
port . - 

[0003] 

[Problems to be Solved by the Invention] 

However, in the first liquid crystal injecting method, 
since the inside of the vacuum chamber is vacuumized for a 
long time and then the liquid crystal is injected into the 
liquid crystal panel for a long time, productivity is bad. 
Also, since the liquid crystal in the liquid crystal panel 
contaminated by repetitive use must be periodically 
exchanged, the usage quantity of the liquid crystal is 
increased. 
[0004] 

On the other hand, in the second liquid crystal 
injecting method, since the liquid crystal which is 
pressurized by a liquid crystal pressurizing device is 
injected into the liquid crystal panel, the surface of the 
orientation layer at the vicinity, of the injection port may 
be damaged. Also, in the second liquid crystal injecting 
method, the design convenience of the driving circuit of the 
liquid crystal panel is not considered in the arrangement of 
the injection port and the discharge port of the liquid 
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crystal panel. Accordingly, the driving circuit can not be 
arranged at any one of the four sides of the liquid crystal 
panel in which the liquid crystal is filled. 
[0005] 

Accordingly, an object of the present invention is to 
improve productivity of a step of injecting a liquid crystal 
and to reduce the quantity of the liquid crystal to be used 
in the step of injecting the liquid crystal. Also, another 
object of the present invention is to reduce limit for the 
design of the driving circuit of the liquid crystal display. 

[0006] 

[Means for Solving the Problems] 

According to the present invention, there is provided a 
liquid crystal panel in which a liquid crystal is filled 
between the opposite surfaces of two substrates, comprising: 
at least one discharge port for connecting spacing between 
the two substrates with the outside; at least one liquid 
crystal receiver for storing the liquid crystal to a 
location higher than the opposite surfaces of the two 
substrates; and a liquid crystal injection port for 
connecting the liquid crystal receiver with the spacing 
between the two substrates under a liquid surface stored in 
the liquid crystal receiver. 
[0007] 

In this liquid crystal panel, it is preferable that the 
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discharge port, the liquid crystal injection port, and the 
liquid crystal receiver are formed at the corner part of the 
two substrates. 
[0008] 

[Description of the Embodiments] 

Hereinafter, an embodiment of the present invention 
will be described with reference to the accompanying 
drawings . 

[0009] 

First, referring to Figs. 1 and 2, the structure of an 
empty liquid crystal panel according to the present 
embodiment will be described. Here, for example, a liquid 
crystal panel for a TFT liquid crystal display will be 
described. 

[0010] 

The empty liquid crystal panel 10, as shown in Fig. 1, 
includes a cell structure that the peripheries of a TFT 
substrate 14 and a color filter substrate 12 opposite 
thereto are stuck to each other by a sealing material 11 in 
a frame shape. Spherical pacers 17 which are used for 
controlling a gap thickness (corresponding to the thickness 
of a liquid crystal layer) are adequately interposed between 
the color filter substrate 12 and the TFT substrate 14. 
Further, a frame-shaped pattern of the sealing material 11 
for sticking the substrate 12 and 14 is divided into two 
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portions. Thereby, passages 16 and 18 for connecting the 
gap of the substrates 12 and 14 to the outside, that is, a 
discharge port 16 and a liquid crystal injection port 18 are 
formed. 

. [0011] 

Furthermore, the area of the TFT substrate 14 (upper 
substrate) is wider than that of the color filter substrate 
12 (lower substrate) and the circumferential region thereof 
is protruded from the end of the substrate 12. On the 
protruded region, as shown in Fig. 2, a pattern 11A for 
connecting the both ends, that is, a pattern 11A surrounding 
a region having an adequate area in the front of the liquid 
crystal injection port 18 is formed so that the liquid 
crystal injection port 18 is not blocked. The thickness of 
this pattern 11A is greater than that of the gap between the 
substrates 12 and 14. 
[0012] 

A liquid crystal receiver 15 for storing the liquid 
crystal supplied from the outside is formed by the ends of 
the pattern 11A and the TFT substrate 14. As mentioned 
above, since the thickness of the pattern 11A (hereinafter, 
referred to as a liquid crystal receiver forming pattern 
11A) is grater than that of the gap between the substrates 
12 and 14, the liquid crystal having the surface higher than 
the inner side of the upper substrate 14 can be stored in 
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the liquid crystal receiver 15. 
[0013] 

Here, the discharge port 16 and the liquid crystal 
injection port are provided on the center line of the liquid 
crystal panel 10, but the present invention is not limited 
to this. For example, as shown in Fig. 3, the diagonal 
region of the color filter substrate 12 may be chamfered and 
the liquid crystal injection port 18 and the discharge port 
16 may be provided in the diagonal region. If the liquid 
crystal injection port 18 and the discharge port 16 are 
provided in the diagonal region, all the sides of the TFT 
substrate 14 can be used for mounting the driving circuit 
and thus the design flexibility of the liquid crystal 
display increases. In this case, in order to mounting a 
discharge tube connecting jig, it is preferable that the 
part in which the discharge port 16 is provided in the 
corner part of the TFT substrate 14 is chamfered. 
[0014] 

Also, the numbers of the liquid crystal injection port 
18 and the discharge port 16 may be at least one, 
respectively. For example, as shown in Fig. 4(A), the 
numbers of the liquid crystal injection port 18 and the 
discharge port 16 may be two, respectively. As shown in Fig. 
4(B), the number of the liquid crystal injection port 18 may 
be two and the number of the discharge port 16 may be one. 



2001-154211.doc 



- 9 - 



[0015] 

Next, referring to Fig. 5, a method for manufacturing 
the empty liquid crystal panel 10 will be described. Here, 
the color filter substrate 12 and the TFT substrate 14 are 
subjected to a rubbing process and a cleaning process. 

[0016] 

First, as shown in Fig. 5(A), the sealing material 11 
is coated at the circumferential part of an electrode 
surface of the color filter substrate 12 by a screen 
printing method and is pre-cured (S300) . At this time, the 
pattern of the sealing material has a frame shape which is 
divided at the portion which will become the liquid crystal 
injection port 18 and the discharge port 16 by the sticking 
with the TFT substrate 14. Also, four ends 11a of the 
divided sealing material 11 are guided to the periphery of 
the color filter substrate 12. 

[0017] 

In the inner region of the frame-shaped pattern 11 
formed of the sealing material on the color filter substrate 
12, as shown in Fig. 5(B), spherical spacers 17 having a 
diameter according to a thickness design of the liquid 
crystal layer are dispersed (S301) . Also, the spacers may 
be dispersed on the TFT substrate 14 instead of the color 
filter substrate 12. 
[0018] 
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On the electrode surface of the color filter substrate 
12, an electrode surface of the TFT substrate 14 having the 
area larger than that of the cooler filter substrate 12 is 
superposed- The substrates 12 and 14 are pressurized using 
a heat press with an adequate pressure. Thereby, the 
sealing material 11 is main-cured and a predetermined gap is 
ensured between the substrates 12 and 14. 

[0019] 

The stuck substrates 12 and 14 are reversed as shown in 
Fig. 5(C) and the liquid crystal receiver forming pattern 
11A having a predetermined height and a predetermined size 
is formed on the TFT substrate 14 protruded from the 
periphery of the color filter substrate 12 using a screen 
printing method, as shown in Fig. 5(D) (S303) . Also, as 
mentioned above, the both ends of the liquid crystal 
receiver forming pattern 11A must be connected to the end 
11a of the sealing material of the both ends of the liquid 
crystal injection 18. 

[0020] 

If the sealing material for forming the pattern 11A is 
cured (S304), the liquid crystal panel 10 is completed as 
shown in Fig. 5(E). 

[0021] 

Although the sealing material is coated on the 
electrode surface of the color filter substrate 12, the 
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sealing material may be coated on the electrode surface of 
the TFT substrate 14. In case of coating the sealing 
material on the electrode surface of the TFT substrate 14, a 
sealing material for forming the liquid crystal receiver 
forming pattern 11A and the sealing material for forming the 
frame-shaped pattern 11 need not be coated. 
[0022] 

For example, as shown in Fig. 6(A), the frame-shaped 
pattern 11 including the liquid crystal receiver forming 
pattern 11A may be formed on the electrode surface of the 
TFT substrate 14 with the sealing material and may be pre- 
cured (S400) . Also, in this case, the frame-shaped pattern 
formed on the electrode surface of the TFT substrate 14 may 
be divided only at the part which becomes the discharge port 
18 by the sticking with the color filter substrate 12. 

[0023] 

Thereafter, in order similar to the above-mentioned 
case, spherical spacers 17 are dispersed in the inner region 
of the frame-shaped pattern 11 on the electrode surface of 
the TFT substrate 14, as shown in Fig. 6(B) (S401) , and the 
electrode surface of the color filter substrate 12 is 
superposed on a predetermined region thereof (so that the 
liquid crystal receiver forming pattern 11A is protruded to 
the outside) (S402) . At this time, since the sealing 
material is interposed between the color filter substrate 12 
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is so as to ensure a predetermined gap between two 
substrates 12 and 14, the liquid crystal receiver 15 can be 
formed by a thickness greater than that of the gap between 
the substrates 12 and 14 in the front of the liquid crystal 
injection port 18, as shown in Fig. 6{C) . 
[0024] 

If the depth of the liquid crystal receiver 15 is lack, 
the sealing material may be provided at the periphery of the 
liquid crystal receiver 15. Concretely, after the processes 
(S400-S402) shown in Fig. 6 are completed, the sealing 
material is further coated on the liquid crystal receiver 
forming pattern 11A and is main-cured by the heat, as shown 
in Fig. 7 (D) (S404) . 

[0025] 

Next, a method for manufacturing a liquid crystal in 
which the liquid crystal is filled using the empty liquid 
crystal panel 10 will be described. Fig. 9 shows the 
flowchart thereof and Fig. 8 shows the schematic structure 
of the liquid crystal injection device used in the method. 

[0026] 

The liquid crystal injection device includes a 
processing die (not shown) , a vacuum pump 80, a discharge 
tube connecting jig 83 for connecting a discharge tube 82 of 
the vacuum pump 80 to the discharge port 16 of the empty 
liquid crystal panel 10, a valve 81 provided in the 
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discharge tube 82 , a liquid crystal dripping device 84 
having a defoaming function for dripping a liquid crystal 85 
to the liquid crystal receiver 15 of the empty liquid 
crystal panel 10, and a sealing device (not shown) for a 
function for coating and curing ultraviolet ray curing type 
resin on the discharge port 16 and the liquid crystal 
injection port 18 of the liquid crystal panel in which the 
liquid crystal is injected. Also, the discharge tube 
connecting jig 83 is formed of a material having low liquid 
crystal contamination degree (for example, silicon rubber) . 
[0027] 

First, the empty liquid crystal panel 10 is mounted on 
a table (not shown) of the liquid crystal injection device 
so that the TFT substrate 14 is downward. The discharge 
tube connecting jig 83 is mounted on the discharge port 16 
of the liquid crystal panel 10. 

[0028] 

The liquid crystal dripping device 84 is located above 
the liquid crystal receiver 15 of the empty liquid crystal 
panel 10 and the liquid crystal 85 is dripped therefrom 
(S900) . Thereby, the liquid crystal 85 starts to be stored 
in the liquid crystal receiver 15 of the empty liquid 
crystal panel 10. Also, if the liquid crystal injection 
port 15 is completely immersed in the liquid crystal 85 in 
the liquid crystal receiver and the empty liquid crystal 
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panel 10 is enclosed, the vacuum pump 80 operates to open 
the valve 81 (S901) . Thereby, the inside of the empty 
liquid crystal panel 10 is vacuum-sucked, and thus the 
liquid crystal 85 in the liquid crystal receiver 15 is 
injected from the liquid crystal injection port 18 into the 
panel by the capillary phenomenon and the pressure 
difference between the inside and the outside of the liquid 
crystal panel 10. 
[0029] 

If the liquid crystal injection into the liquid crystal 
panel 10 is completed, the discharge tube connecting jig 8 3 
is removed from the discharge port 16 and the discharge port 
16 and the liquid crystal injection port 18 are sealed using 
the sealing device (S902) . Thereby, the liquid crystal 
panel in which the liquid crystal is filled is completed. 

[0030] 

If the empty liquid crystal panel 10 is used, since 
only the liquid crystal of the quantity which is actually 
used is supplied to the liquid crystal receiver 15, the 
usage quantity of the liquid crystal can be reduced, 
compared with the case of using the liquid crystal container. 
Also, since the liquid crystal can be injected into the 
liquid crystal panel 10 while the inside of the liquid 
crystal panel is vacuum-sucked, the productivity can be 
improved by shortening the liquid crystal injection time. 
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Also, since the liquid crystal in the liquid crystal 
receiver 15 passes through the liquid crystal injection port 
with a pressure according to the liquid surface difference 
with the liquid crystal in the liquid crystal panel 10, the 
surface of the orientation layer at the vicinity of the 
liquid crystal injection port is suppressed from being 
damaged. Also, since the liquid crystal injection process 
and the sealing process are performed using the liquid 
crystal injection device, the total process time can be 
shortened. 
[0031] 

Also, although the liquid crystal is injected into the 
liquid crystal panel 10 while the inside of the liquid 
crystal panel 10 is vacuum-sucked, the inside of the liquid 
crystal panel 10 may be vacuum-sucked after the liquid 
crystal of the quantity which can fill the inside of the 
liquid crystal panel 10 are stored in the liquid crystal 
receiver 15. Even in this case, the usage quantity of the 
liquid crystal can be reduced. 
[0032] 

In order to shorten the liquid crystal injection time, 
as shown in Fig. 10, a chamber 90 for receiving a process 
plate, a pressurizing pump 91 for connecting the chamber 90 
to a feed tube 93, and a valve 92 provided on the feed tube 
93 are applied to the liquid crystal injection device. 
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Immediately after the liquid crystal injection into the 
empty liquid crystal panel 10 is initiated, the pressurizing 
pump 91 operates, and pressing gas (for example, N 2 gas) is 
introduced into the chamber 90 to increase the pressure 
difference between the inside and the outside of the liquid 
crystal panel 10. Thus, the speed of injecting the liquid 
crystal can be increased. Thereby, the productivity of the 
liquid crystal injection process is more improved. Also, if 
the empty liquid crystal panel having a plurality of the 
liquid crystal receivers 15 is used as shown in Fig. 4, the 
liquid crystal injection time can be more shortened. In 
this case, the liquid crystal dripping device 84 may be 
provided for each liquid crystal receiver 15 in the liquid 
crystal injection device, as shown in Fig. 11. 
[0033] 

The liquid crystal panel in which the liquid crystal is 
filled is integrally formed by a print circuit board on 
which a circuit is mounted and an inner frame of a signal 
processing system and a control system, as shown in Fig. 12. 
Also, this is interposed between a bezel and a backlight 
unit, thereby completing the liquid crystal display. 
[0034] 

Further, in the empty liquid crystal panel 10, the 
liquid crystal injection may be performed in the vacuum 
chamber as in the first liquid crystal injecting method 
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mentioned in the prior art. For example, as shown in Fig. 
13, the vacuum pump 80 may be connected to the chamber 90 
instead of the discharge port 16 of the empty liquid crystal 
panel 10. As shown in Fig. 13(A), after the inside of the 
chamber 90 is vacuum-sucked until it becomes an adequate 
vacuum degree (S1201) , as shown in Fig. 13(B), the sealing 
device 130 is positioned to the vacuum port 16 of the empty 
liquid crystal panel 10 and the discharge port 16 of the 
empty liquid crystal 10 is sealed by ultraviolet ray curing 
type resin 131 (S1302) . Thereafter, as shown in Fig. 13(C), 
the liquid crystal dripping device 84 is located above the 
liquid crystal receiver 15 of the empty liquid crystal panel 
10 and the liquid crystal 85 is dripped therefrom. Thereby, 
if the liquid crystal injection port 15 is completely 
immersed in the liquid crystal 85 in the liquid crystal 
receiver 15, the press gas from the pressurizing pump 91 is 
introduced into the chamber 90 (S1303) . Thereby, the liquid 
crystal 85 is smoothly injected into the liquid crystal 
receiver 15 by the vacuum-suction in the vacuum chamber 
which is vaccumized to an adequate vacuum degree through the 
liquid crystal injection port 18 and the discharge port 16. 
If the liquid crystal is filled in the panel, as shown in 
Fig. 13(D), the sealing device 130 is positioned to the 
liquid crystal injection port 18 of the empty liquid crystal 
panel 10 and the liquid crystal injection port 18 of the 
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empty liquid crystal panel 10 is sealed by the ultraviolet 
ray curing type resin 131 (S1304) . 
[0035] 

According to this method, the liquid crystal injection 
time is longer than that of the above-mentioned method, but 
the other effect (the reduction of the quantity of the 
liquid crystal to be used in the liquid crystal injecting 
process) can be accomplished. 
[0036] 
[Advantages] 

According to the present invention, the productivity of 
a step of injecting a liquid crystal can be improved and the 
quantity of the liquid crystal to be used in the step of 
injecting the liquid crystal can be reduced. Also, the 
limit for the driving circuit design of the liquid crystal 
display can be reduced. 
[Brief Description of the Drawings] 
[Fig. 1] 

Fig. 1 is a plan view and a cross-sectional view taken 
along a line A-A of a liquid crystal panel according to an 
embodiment of the present invention. 
[Fig. 2] 

Fig. 2 is a partial view of the vicinity of a liquid 
crystal injection port of Fig. 1. 
[Fig. 3] 
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Fig. 3 is a plan view of a liquid crystal panel 
according to an embodiment of the present invention. 
[Fig. 4] 

Fig. 4 is a plan view of two kinds of liquid crystal 
panels according to an embodiment of the present invention. 
[Fig. 5] 

Fig. 5 illustrates a method for manufacturing an empty 
liquid crystal panel according to an embodiment of the 
present invention. 
[Fig. 6] 

Fig. 6 illustrates a method for manufacturing an empty 
liquid crystal panel according to an embodiment of the 
present invention. 
[Fig. 7] 

Fig. 7 illustrates a method for manufacturing an empty 
liquid crystal panel according to an embodiment of the 
present invention. 
[Fig. 8] 

Fig. 8 illustrates a schematic structure of a liquid 
crystal injection device according to an embodiment of the 
present invention. 
[Fig. 9] 

Fig. 9 is a flowchart of a method for manufacturing a 
liquid crystal panel in which a liquid crystal is filled 
according to an embodiment of the present invention. 
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[Fig. 10) 

Fig. 10 illustrates a schematic structure of a liquid 
crystal injection device according to an embodiment of the 
present invention. 
[Fig. 11] 

Fig. 11 is a perspective view schematically illustrating a 
liquid crystal injection device according to an embodiment 
of the present invention. 

[Fig. 12] 

Fig. 12 is an exploded view of a liquid crystal display 
according to an embodiment of the present invention. 
[Fig. 13] 

Fig. 13 illustrates a method for manufacturing a liquid 
crystal panel in which a liquid crystal is filled according 
to an embodiment of the present invention 
[Reference Numerals] 

10: empty liquid crystal panel 
11: frame-shaped pattern (sealing material) 
11A: liquid crystal receiver forming pattern (sealing 
material) 



12: 


color filter substrate 


14: 


TFT substrate 


15: 


liquid crystal receiver 


16: 


discharge port 


17: 


Spacer 
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18: 


liquid crystal injection port 


80: 


vacuum pump 


81: 


valve 


82: 


discharge tube 


83: 


discharge tube connecting jig 


84: 


liquid crystal dripping device 


85: 


liquid crystal 


90: 


chamber 


91: 


pressurizing pump 


92: 


valve 


93: 


feed tube 



